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D/I = 7/-23, both tilt-corrected) that both appear to be Paleozoic in age. The corresponding paleopole for the northeasterly direction is similar to previously published Devonian poles for North America. Although the age of this component cannot be constrained by a field stability test, the presence of stratigraphically separated dual polarities supports a primary age for the magnetization. Application of the structural correction (strike and dip of the beds = 214/36 NW) does not significantly change the direction (32/ -1, in-situ vs. 33/-2, tilt-corrected). The palcopole for this direction is located at 35 o N, 76 o E.
The additional and more northerly direction can be seen in samples from two lava flows. In this set of directions, both polarities occur without apparent stratigraphic separation. The corresponding paleopoles for this direction (46 o N,
116" E, in situ, 32ON, 109"E, tilt corrected) are similar to published Permian and Devonian paleopoles for North America, respectively. Again, the age cannot be constrained by a field test. Although the in-situ pole plots near the Permian paleopoles, Permian magnetizations are not expected to show dual polarities because of the long Riaman reversed interval. We therefore interpret it to be pre-Kiaman. Because the tilt-corrected paleopole is near Devonian paleopoles, we tentatively interpret the northerly component as secondary (Late Devonian), but acquired before tilting of the rocks.
Our results show the same longitudinal distribution as that of the previously published Devonian paleopoles for North America. Although some authors have suggested that this spread is due to local tectonic rotation, the dispersion in our data cannot be explained by tectonic rotation. Instead, we conclude that the magnetizations of the McAras Brook Formation were acquired over a long period of time during the post-Acadian infilling of a rift basin and that the longitudinal distribution of the paleopoles was caused by the clockwise rotation of the North American plate as a whole during the Devonian. Magnetization acquisition over a long time interval is supported by the presence of dual polarities seen within individual samples. 
Introduction

Geology and sampling
In recent reviews of North American paleomagnetism several authors (Kent and May, 1987; Hillhouse and McWilliams, 1987; and Van der Voo, 1988) In the northern Appalachians, the post-Acadian geologic history is marked by the development of several rift basins that were subject to subsidence. infilling and possible dextral strike-slip faulting (Bradley, 1982 : Belt, 1968 . Up to 9 km of sediments were deposited in these basins from the middle Devonian to the Triassic (Bradley, 1982) .
The coarse red sediments and intercalated basalt flows of the McAras Brook Formation are typical of these post-Acadian basin fill sequences (Belt, 1968; Boucot et al., 1974; Bradley, 1982 magnetizations (NRM) of the volcanics were measured using a Schonstedt SSM-1A spinner magnetometer at the U~versity of Michigan. Samples were stored and treated in a magnetic field-free room to minimize the effects of viscous magnetizations. To isolate characteristic components of the NRM, stepwise thermal demagnetization experiments were carried out using a Schonstedt TSD-1 furnace. Pilot studies indicated that alternating-field demagnetization would not decompose the NRM. After visual inspection of orthogo-181 nal vector diagrams and equal-angle stereographic projections, best-fit demagnetization lines and planes were calculated for linear and planar demagnetization trajectories using the principal component method of Kirschvink (1980) . Isothermal remanent magnetization experiments were done using a Varian Associates v-4005 Magnet Assembly with a maximum field strength of 1.4 Tesla.
Paleomagnetic results
Typical Zijderveld diagrams for the highest lava flow (sites l-3) are shown in Fig. 2 Table 1 . Best-fit lines were calculated for the northeasterly directions seen in site 3 and for both the low temperature (northeasterly) component and the high temperature (northerly) components of site 2.
Characteristic Zijderveld diagrams for the lowermost lava flow (site 8) are shown in Figs. 3a, b and c. After the removal of a steep (northerly) component related to present-day field at low temperatures, many of the samples showed the presence of a southwesterly and shallow component. However, careful inspection of the demagnetization trajectories for these samples (Fig. 3d) indicates that convincingly stable endpoints were not reached during demagnetization. Because of the curvilinear nature of these Zijderveld diagrams, "best-fit planes" are more appropriate than the more traditional linear analysis (Halls, 1976; Hoffman and Day, 1978; Kirschvink, 1980) . Circles are the characteristic directions from both sites and triangles are the additional high temperature components from site 2.
The stereoplot in Fig. 3d shows the southwesterly and shallow convergence of the demagnetization trajectories at high temperatures. Maximum unblocking temperatures for this site were 670" C.
The best-fit intersection direction for this site (D/Z = 212/3, tilt-corrected) is antipodal to the northeasterly directions seen in the highest flows. In addition to the behavior described above, a few samples from the lowermost flow (site 8) revealed another component of magnetization.
Five samples from the flow yielded demagnetization diagrams like those shown in Fig. 4a . Although it is clear that the trajectories of these samples are trending to the southeast (Fig. 4b) the normal polarity and sometimes at the reversed polarity (Fig. 6d) . The samples from site 6 carry both polarities of the direction in the same flow (D/I = 8/ -21, tilt corrected); these polarities are therefore without any apparent stratigraphic separation. Finally, the samples from two sites in the second highest lava flow (sites 4 and 5) yielded univectorial Zijderveld diagrams (Fig. 7) . The westerly and up directions (D/I = 269,' -34) were removed by 58O"C. These directions are quite Table 1 and plotted in Fig. 8 (all directions are inverted to normal polarities). Two dual polarity magnetizations can be seen in three of the four flows. A northeasterly (southwesterly) direction is seen in samples from the highest and lowest flow. The northeasterly direction is seen as univectorial directions in samples from site 3 (flow 1) and as one of the two components of magnetization in the samples from site 2 (flow 1). The antipodal southwesterly component was observed in the samples from the lowest flow (site 8). The northerly (southerly) component of magnetization is seen as a high temperature component in the samples from one site in the highest flow (site 2) and as the convergence point for the demagnetization great circles in the third lava flow (sites 6 and 7). Great-circle analysis of site 6 yields high temperature convergence at both normal and reversed polarities without any apparent stratigraphic sep- second highest flow revealed univectorial, westerly and up magnetic directions.
Magnetic mineralogy
The unblocking temperatures for thermal dema~et~t~on of the McAras Brook Formation 
Interpretation of the results
The .paleomagnetic results for the volcanics of the McAras Brook Formation are summarized in Table 1 , the site means are plotted in Fig. 8 Two dual-polarity magnetizations are seen in the lava flows. Since both components can be seen superimposed in individual samples, one of these directions must be secondary. The northeasterly direction appears to have stratigrap~c~ly controlled reversals, whereas the dual polarities of the northerly direction have no apparent stratigraphic separation; it is likely, therefore, that the northeasterly direction is primary and the northerly component is secondary.
Two of the four flows yield the northeasterly (or southwesterly) and shallow direction whose corresponding paleopole (34' N, 75 o E) is similar to previously published Devonian poles for North America. Unfortunately no independent stability test is available to constrain the age of this magnetization. Since the observed directions are antipodal, we conclude that the magnetic directions are not contaminated by an overprint. Furthermore, application of the structural correction does not significantly change the direction (213/l, insitu, 214/l, tilt-corrected). We interpret the northeasterly component of rna~et~~on as primary (Late Devonian).
The more northerly and shallow direction is seen as a magnetic component in samples from two of the lava flows. This direction is seen most clearly in the samples from the third flow (Figs. 5  and 6 ). But we also could determine this direction as a small, high temperature component in the samples from site 2 in the highest flow (Figs. 2c and d). The dual polarity magnetizations of the third flow, which occur without any stratigrap~c separation, are unlikely to be caused by self-reversal of the magnetic minerals (Stacey and Banerjee, 1974; O'Reilly, 1984) . Rather, they represent acquisition of magnetization over a period of time during which the Earth's field was reversing. Comparison of the co~espon~ng paleopole with the reference APWP in Fig. 10 also suggests that this paleopole is younger than the pole for the northeasterly component. Although the in-situ paleopole plots near the Permian section of the APWP, most of the directions are of normal polarity and therefore these directions are unlikely to represent a direction acquired during the Kiaman reversed &on. In fact, dual polarity magnetizations have been reported in several similar aged rocks from the Canadian Maritime Province (e.g. Seguin et al., 1982; Roy and Morris, 1983; Johnson and Van der Voo, 1988) . Furthermore, Roy and Morris (1983) suggest that dual polarity magnetizations can be used as chronostratigraphic markers since field reversals are common in the Early Carboniferous and absent from the Late Carboniferous rock record. We suggest then that these northerly (southerly) directions are secondary magnetizations which were acquired in the Late Devonian to possibly earliest Carboniferous, before tilting of the rocks. Thus, we prefer the tilt-corrected pole (b' in Fig. 10) . Finally, the westerly and up direction from the two sites in the second highest lava flow is highly deviatory. These samples only carried univectorial ma~eti~tions.
The co~esponding paleopoles (14" N, 15 o E, in-situ, 46 o N, 14O E, tilt corrected) are dissimilar to any existing Phanerozoic pole for North America. The directions cannot be explained by tectonic rotation, since all of the flows have similar strike and dips. It is possible that these directions are related to a transitional field during a reversal since stratigraphically the flow is between the normal (northeasterly) magnetiza- 
